Finally, we demonstrate the potential application of in situ stress data to the direct assessment of accumulated slip, which could be released in a large earthquake. We show that on the basis of a model involving a locked fault, extending to about 22 km, the total fault slip below the locked portion is less than 13 m. A more comprehensive set of stress data could permit the estimation of an even lower bound.
INTRODUCTION
The debate concerning the level of shear stress along major faults, such as the San Andreas in California, has been the subject of many studies in the last 12 years [e.g., Hanks and Raleigh, 1980 Because the measurements were at depths extending to 850 m and at distances from the fault of 2-34 km, the data listed in Table 1 are well suited to determining how the state of stress varies as a function of depth z and distance x from the fault. The data, however, are of almost no value in discovering much about variations along strike. As will be seen, the stresses measured at a single depth near Lake Hughes are reasonably compatible with the profile data. Thus, while there is no evidence at present for changes in the state of stress along the strike of the San Andreas fault near Palmdale, the region is not sampled for finding such an each have a distribution similar to that of the shear stress rxy in that they appear to increase with depth but show an ambiguous dependence on distance from the San Andreas fault; as before, in the top 200 rn each principal stress tends to increase with distance from the fault, whereas at deeper levels the opposite tendency is seen.
Although the vertical principal stress, with an assumed depth gradient of 26.5 MPa/km (see Figure 3 of McGarr and Gay [1978] ) is the minimum principal stress in the topmost 400 m or so (Figure 3) , it becomes the intermediate principal stress at greater depths. Not surprisingly, SHmax is the greatest principal stress at all depths (Figure 4) .
To summarize briefly, the existing stress data (Table 1, Although the standard deviations of the depth gradients given by (2), (3), and (4) are each acceptably small, there is nevertheless an unsatisfactory aspect to the determinations ofB•, B2, and B3. Namely, these gradients depend heavily on data from the XTLR well, partly because this well extends to the greatest depth, but also owing to the regularity of the increase with depth of the horizontal stress components at this site (e.g., Table 1 In short, it still seems most realistic, after this reexamination, to analyze the stress data assuming no systematic horizontal variation. At the same time, it should be borne in mind that there is considerable variability in the state of stress beyond that implied by equations (2), (3), and (4), which cannot be explained on the basis of the measurement errors indicated in Table 1 (Figures 2, 3, and 4) .
DISCUSSION
We now explore some of the tectonic implications of equations (2), (3), and (4), which, we think, are currently the most realistic representation of the regional state of stress in the elastic-brittle layer of the crust beneath the Mojave Desert near Palmdale. All of the following discussion relies on our extrapolation of the state of stress downward to a depth of 14 km based on measurements made only in the top 6% of this layer. Although such a substantial extrapolation is arguably inadvisable, we have nevertheless decided to proceed on the optimistic assumption that equations (2), (3), and (4) constitute a correct description of the broad-scale stress state near Palmdale. Part of our justification for proceeding is that the data set ( Table 1 ) that serves as a basis for this elastic analysis is by far the most comprehensive ever obtained in such a limited region (Figure 1) . Thus even though these stress observations may not be well suited in some respects to inferring the state of stress throughout the elastic-brittle layer, they are the best available, and so we feel an obligation to derive as much inference from these data as possible. Atthe very least, the following results and implications provide some guidance for planning future Aside from the uncertainties associated with Bl, B2, and B3, the pore pressure P is a major source of uncertainty in (7) because, unlike the crust outside the fault zone, there is no direct evidence regarding P. Because fault gouges tend to have low permeabilities due to clay content, the possibilities of either a superhydrostatic P or subhydrostatic P certainly exist. Currently, however, it seems most realistic to assume that P is the hydrostat, similar to what is observed directly in the wells outside the fault zone in this area. With these qualifications in mind, we note that the coefficient of friction given by (7) At first glance, our conclusion that the locked zone extends to 22 km seems at odds with the model employed here of an elastic-brittle or seismogenic layer of thickness 14 km. This apparent discrepancy, however, is simply an artifact of modeling the slip below the locked zone as a single dislocation line (uniform slip). This single dislocation would, in fact, be situated at the 'center of mass' of the actual distribution of dislocations [e.g., Cottrell, 1953] . Thus 22 km represents the mean depth of the dislocation distribution which lies some undefined distance below the actual upper edge of the slipping portion of the fault (Figure 7) .
Before relating these results from the geodetic data to the stress information, it is necessary to emphasize the nonuniqueness and the oversimplified nature of the model. Other models involving some sort of distributed slip at depth could also yield good fits to the strain data. Furthermore, the model is too simple in that the San Andreas fault is assumed to be perfectly straight and the possible effects of other faults, notably the Garlock, are neglected. Judging from the geological evidence, however [e.g., Crowell, 1973] , this latter deficiency may not be serious.
A major difference between the stress and strain rate measurements is that the stress measurements indicate the absolute level to which the rock is loaded, whereas the geodetic data are sensitive to rates of ongoing geologic processes. To relate the strain accumulation model of Figure  7 to the in situ stresses we must assume that slip at depth has built up over a given period of time. Perhaps the most straightforward assumption is that slip has accumulated at a rate of 2.5 cm/yr since the time of the great 1857 earthquake To analyze the observed pattern of strain accumulation in conjunction with the deduced shear stress, we fit a simple model of uniform fault slip below a locked region of no slip extending from the surface to a depth w. The rate of dextral shear strain accumulation for such a model is [Savage and Burford, 1973] gxy = 2rr w 2 + x 2 (A1) where/) is the annual rate of fault slip below depth w. By using the strain data of Table 2 , we shall evaluate/) and w.
Because equation (A1) is appropriate for point measurements of strain rate, whereas the observations are averages over networks, it is necessary to convert (A1) into an expression for strain rate as averaged over a distance exy -2'n(x2 -x•) w w where x• and x2 define the distance interval over which the average is taken. To a first approximation, four of the networks listed in Table 2 Table 2 , in terms of the model of fault slip below a locked zone, are summarized in Table 3 . For each network the theoretical average strain rates have been calculated by setting x• and x: to the centroid distance minus or plus a 'standard deviation,' respectively. As before,/5 for each value of w is adjusted to yield perfect agreement for the Palmdale network. We see (Table 3) is in good agreement with the more exact determination of w summarized in Table 3 .
We conclude from Table 3 
